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Abstract: Occupational health service (OHS) is the main provider of primary care services for the
working population in Finland. We investigated whether socioeconomic differences in the utilization
of OHS predict sickness absence (SA) due to mental disorders. We used register linkage data covering
the employees of the City of Helsinki aged 18–34 years (N = 6545) and 35–54 years (N = 15,296)
from 2009 to 2014. The outcome was medically certified long-term (over 11 days) SA due to mental
disorders. Cox regression analyses were performed to obtain hazard ratios (HR) and their 95%
confidence intervals (CIs). Employees with low socioeconomic position (SEP) used OHS more
frequently. The number of OHS visits independently predicted SA due to mental disorders. HRs were
1.59 (95% CI 1.35, 1.86) for those with frequent visits and 1.73 (95% CI 1.30, 2.29) for those with a
clustered visit pattern among 18–34 year old employees; and 1.46 (95% CI 1.18, 1.81) and 1.41 (95% CI
1.14, 1.74) among 35–54 year old employees, respectively. In both age groups, lower education and
routine non-manual worker position indicated the highest probability of SA. Low SEP predicts both
high OHS utilization and subsequent SA due to mental disorders. Medical records may be used to
accurately predict future SA, and the results indicate that preventive measures should be targeted
particularly to younger employees with lower SEP.
Keywords: mental disorders; occupational health service; sickness absence; health inequalities
1. Introduction
In western countries, mental disorders are among the most important causes impeding full labor
market participation [1]. In Finland, for example, mental disorders are now the leading diagnostic
cause for sickness absence (SA) [2]. Despite a decrease in overall SA prevalence over the last decades,
SA due to mental disorders has increased [2]. Socioeconomic differences in both all-cause and mental
disorder specific SA have remained large [3]. Although the evidence and official recommendations
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suggest an increased focus on prevention of mental disorders and related work disability, both the
increasing trend in overall levels of and sustained socioeconomic differences in mental health related
SA suggest that timely access to adequate treatment and lack of adequate provision of the prevention
of mental health related hazards still constitute a major challenge [1].
In the Finnish occupational health service (OHS) system all employees are entitled to
employer-provided OHS that is mandated by the legislation. Most employers purchase state-subsidized
easy to access and free primary care services for their employees on top of the statutory preventive
OHS that include services such as work-related health surveillance. In Finland, occupational health
services provides primary care services to employees in a way that is comparable to primary care in
international comparisons in substance but differs in that the service is targeted only at the working
population. Thus, OHS is one potential site for promoting effective workplace interventions for
preventing SA due to mental disorders. The utilization of health care services is a known contributor
to inequalities in health [4,5], and previous study from Finland found that frequent attendance at OHS
is associated with subsequent SA [6], which in turn may lead to disability pension [7–9]. A gap in
knowledge remains about the role of OHS utilization in the processes leading to health inequalities.
The socioeconomic distribution of frequent OHS attendance is not known [6] and this knowledge is
needed to provide information for planning preventive actions through targeted interventions [10].
Frequent OHS visits may also be associated with socioeconomically differentiated levels of SA [11–13]
and also existing sickness burden, as previous studies have shown recurrent nature of both all-cause
and mental ill-health related SA [14,15]. Processes leading to SA due to mental disorders are complex
and the development of preventive interventions and optimal targeting of services requires more
detailed information on how socioeconomic position (SEP), OHS and SA are connected through
investigating them in a single study setting with a specific interest given to differences between age
groups. In OHS, one particular challenge is how to identify those at high risk at an early stage using
commonly available administrative health care data.
This study used linked register data to examine how socioeconomic factors together with the
primary care utilization are associated with subsequent SA due to mental disorders. More specifically,
we tested the following hypotheses (1) high frequency of visits to OHS primary care predicts medically
certified SA due to mental disorders, (2) socioeconomic differences in OHS utilization and previous
SA partially explain these differences and (3) socio-economic differences in SA are in turn partially
explained by higher OHS utilization among those with lower SEP and by more prevalent prior SA
found in lower SEP groups [16].
2. Materials and Methods
2.1. Study Population
This is a retrospective register-based cohort study. The study is a part of the Helsinki Health Study,
which is an ongoing cohort study that covers the all the City of Helsinki employees [17]. The City
of Helsinki is Finland’s largest employer with c. 38,000 employees annually. The City operates on a
variety of public services ranging from healthcare, education, social welfare services to public transport,
construction and technical services. There are hundreds of different occupational titles, from manual
work to administrative employees and professionals. All employees have an easy and equal access
to OHS without any fee. The City of Helsinki applies the same OHS and SA policies to all of its
employees, and these policies have remained relatively stable during the study period [16].
In this study, the data were retrieved from OHS register for those employees with at least three
OHS visits during the years 2009–2014, which is c. 60% of all employees. Employees aged 18–34 years
were considered younger employees (N = 6545) and employees aged 35–54 years as older employees
(N = 15,196). The age grouping was set in accordance with the European Commission’s Eurostat who
categorize employees aged 15–34 as young employees [17].
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2.2. Outcome
The outcome was operationalized as a medically certified sickness allowance due to mental
disorders extending over 11 calendar days. Sickness allowance is awarded by the Social Insurance
Institution of Finland (SII) if the SA spell exceeds ten consecutive working days of work incapacity [18]
The SII’s register thus covers all sickness allowance spells extending over 11 calendar days for all
working age permanent residents of Finland. The outcome covered all SA spells with F-diagnoses
in the ICD-10 coding scheme. Time-to-event was measured from the index OHS visit until the date
of the event occurrence, or the end of 365 days of follow-up. We set the follow-up time to begin 15
days after the OHS visit as the preliminary analyses indicated a high time-dependence of the OHS
variables below the 15 days threshold, and this association is likely to relate to the medical certification
policy of the employer, namely that SA is often granted by the OHS general practitioner, rather than
any substantial time pattern related to the objectives of this study.
2.3. Utilization of OHS
We used two indicators to reflect the patterns of utilization of OHS primary care services.
The measures include all-cause service utilization and were not limited to mental health causes.
The first measure is the total number of visits to OHS primary care services within one year to the
index OHS visit, including the index visit. The number of visits was categorized into three groups:
1–3, 4–6 and 7 visits or more. The last category reflects so called frequent attenders, namely those in
the highest decile of the number of consultations [9,10]. The second measure is the clustered visits
preceding the index OHS visit and indicates a pattern of OHS visits where there are less than 14
calendar days between each visit. The number of visits extending 4 were categorized as 4. The values
of the predictors were extracted in relation to each OHS visit uniquely. The data were derived from the
OHS electronic medical records.
2.4. Socioeconomic Position
Two indicators of SEP were used to examine the association between social and economic factors,
OHS utilization and SA. Firstly, educational attainment, obtained from Statistics Finland’s registry,
was classified into four levels: higher education (a Master’s or a doctoral degree), upper secondary
(a Bachelor’s degree), lower secondary (upper-secondary school, vocational school) and compulsory
education (comprehensive school, equivalent of 9 years of schooling). Secondly, occupational
class, obtained from the City of Helsinki employment records, was measured with four categories:
“managers and professionals” (e.g., teachers with master’s degree and physicians), “semi-professionals”
(e.g., nurses and foremen), “routine non-manuals” (e.g., clerical employees and child care workers) and
“manual workers” (e.g., technical and cleaning staff). Information of both SEP variables was collected
on an annual basis, thus reflecting the person’s SEP in the year of the index OHS visit.
2.5. Prior SA Spells
Prior SA spells due to mental disorders were included to control for the effect arising from
recurrence of SA. As such, this measure overlaps with the outcome measure, but we included only SA
spells starting before the index OHS visit. The variable was categorized into three groups: No prior
SA, SA spells within 2 years before the index OHS visit, and SA spells within over 2 years before the
index visit.
2.6. Statistical Analysis
Hazard ratios (HRs) with their 95% confidence intervals (95% CIs) for SA were calculated using
the Cox regression procedure. We picked three observations (OHS visits) per employee, which were
selected by random from the full OHS data by the statistical software. The data were set up in multiple
occurrence format according to PWP-GT (gap time) model principles [19,20]. Time-to-event was
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measured for each of the three OHS visits individually, and the follow-up time began at zero for
each observation. We obtained shared coefficients for all observations with unique baseline hazards
according to the order of the observation. Intragroup correlation was allowed by calculating robust
standard errors [19,20]. The baseline characteristics describing the study population in Table 1 relate to
the employee’s first OHS visit.
Table 1. Distributions of study variables, means of occupational health service (OHS) visits at baseline
and sickness absence (SA) at baseline and during the follow-up among the employees of the City of
Helsinki, by age group.
18–34 Years 35–54 Years
Subjects OHS Visits,Baseline
SA,
Baseline
SA,
Follow-Up Subjects
OHS Visits,
Baseline
SA,
Baseline
SA,
Follow-Up
N (%) 1/1000 N (%) N (%) N (%) 1/1000 N (%) N (%)
All 6545 (100.0) 2554 404 (6.2) 391 (6.0) 15196 (100.0) 3024 1223 (8.0) 828 (5.4)
Time-to-event in
months, total
(average)
76343 (11.7) 177368 (11.7)
Study variables
Gender
Men 1517 (23.2) 2562 63 (4.2) 49 (3.2) 3632 (23.9) 2983 204 (5.6) 128 (3.5)
Women 5028 (76.8) 2552 341 (6.8) 342 (6.8) 11564 (76.1) 3037 1019 (8.8) 700 (6.1)
Education
Higher education 982 (15.0) 2126 35 (3.6) 38 (3.9) 3011 (19.8) 2424 173 (5.7) 129 (4.3)
Upper secondary 1800 (27.5) 2339 94 (5.2) 98 (5.4) 4623 (30.4) 2849 377 (8.2) 260 (5.6)
Lower secondary 3062 (46.8) 2741 225 (7.3) 209 (6.8) 5899 (38.8) 3333 540 (9.2) 346 (5.9)
Compulsory
education 701 (10.7) 2886 50 (7.1) 46 (6.6) 1663 (10.9) 3497 133 (8.0) 93 (5.6)
Occupational class
Managers or
professionals 1166 (17.8) 2177 48 (4.1) 50 (4.3) 3812 (25.1) 2502 228 (6.0) 156 (4.1)
Semi-professionals 1531 (23.4) 2299 82 (5.4) 77 (5.0) 3729 (24.5) 2857 297 (8.0) 208 (5.6)
Routine non-manual
workers 2754 (42.1) 2728 223 (8.1) 214 (7.8) 5028 (33.1) 3313 518 (10.3) 339 (6.7)
Manual workers 1094 (16.7) 2875 51 (4.7) 50 (4.6) 2627 (17.3) 3464 180 (6.9) 125 (4.8)
Total OHS visits in 1
year
1–3 5163 (78.9) 1611 228 (4.4) 260 (5.0) 10813 (71.2) 1732 591 (5.5) 475 (4.4)
4–6 975 (14.9) 4708 91 (9.3) 77 (7.9) 2971 (19.6) 4720 335 (11.3) 212 (7.1)
7 or more 407 (6.2) 9354 85 (20.9) 54 (13.3) 1412 (9.3) 9347 297 (21.0) 141 (10.0)
Clustered OHS
visits1
1 4933 (75.4) 2127 281 (5.7) 253 (5.1) 11631 (76.5) 2624 850 (7.3) 587 (5.0)
2 1134 (17.3) 3253 59 (5.2) 83 (7.3) 2553 (16.8) 3781 215 (8.4) 158 (6.2)
3 325 (5.0) 4662 36 (11.1) 33 (10.2) 688 (4.5) 5058 97 (14.1) 57 (8.3)
4 or more 153 (2.3) 6667 28 (18.3) 22 (14.4) 324 (2.1) 7077 61 (18.8) 26 (8.0)
F-diag prior to OHS
visit
No 5738 (87.7) 2402 0 (0.0) 249 (4.3) 12175 (80.1) 2807 0 (0.0) 372 (3.1)
> 2 years to OHS
visit 403 (6.2) 3050 0 (0.0) 63 (15.6) 1798 (11.8) 3360 0 (0.0) 186 (10.3)
0–2 years to OHS
visit 404 (6.2) 4213
404
(100.0) 79 (19.6) 1223 (8.0) 4689
1223
(100.0) 270 (22.1)
1 Clustered OHS visits indicate the number of OHS visits with less than 14 calendar days between each visit.
Statistical analyses were stratified by age groups 18–34 and 35–54 to achieve age specific estimates.
For the results presented in Table 2, the aim was to examine the predictive quality of OHS utilization
patterns. To do so, we sequentially introduced the variables in subsequent regression models. First,
the OHS variables were entered individually (Model 1). Educational attainment and occupational
class (Model 2) and prior SA (Model 3) were introduced first separately and then together in the
final model (Model 4). For the results presented in Table 3, the models were fitted to examine how
OHS utilization patterns relate to socioeconomic differences in SA. Similarly to the previous analysis,
educational attainment and occupational class were first introduced into the models individually
(Model 1), and then controlled for OHS utilization variables (Model 2) and prior SA (Models 3) first
separately, and finally all variables were included in the same model (Model 4). We did not find
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statistically significant interactions between gender and the index OHS variables and all analyses were
thus adjusted for gender. The baseline characteristics by gender are provided in Appendix A.
Table 2. Sickness absence due to mental disorders among the employees of the City of Helsinki by age
group and OHS utilization, hazard ratios (HRs; 95% CIs).
Model 1 1 Model 2 2 Model 3 3 Model 4 4
Age: 18–34 years
Total OHS visits in 1 year
1–3 1.00 1.00 1.00 1.00
4–6 1.52 (1.33–1.74) 1.47 (1.29-1.69) 1.34 (1.17–1.53) 1.32 (1.15–1.51)
7 or more 2.34 (2.01–2.73) 2.17 (1.85–2.53) 1.66 (1.42–1.95) 1.59 (1.35-1.86)
Clustered OHS visits
1 1.00 1.00 1.00 1.00
2 1.38 (1.20–1.58) 1.34 (1.16–1.54) 1.39 (1.21–1.60) 1.36 (1.18–1.56)
3 1.89 (1.52–2.35) 1.81 (1.45–2.26) 1.71 (1.38–2.14) 1.69 (1.35–2.10)
4 or more 2.41 (1.84–3.15) 2.21 (1.68–2.91) 1.83 (1.39–2.42) 1.73 (1.30–2.29)
Age: 34–54 years
Total OHS visits in 1 year
1–3 1.00 1.00 1.00 1.00
4–6 1.35 (1.10–1.67) 1.33 (1.09-1.64) 1.06 (0.87–1.31) 1.06 (0.86–1.30)
7 or more 2.48 (2.01–3.06) 2.41 (1.95–2.97) 1.48 (1.19-1.83) 1.46 (1.18–1.81)
4–6 # time 5 1.03 (1.01–1.06) 1.03 (1.01–1.06) 1.04 (1.01–1.07) 1.04 (1.01–1.07)
7 or more # time 5 1.03 (1.00–1.06) 1.03 (1.00–1.06) 1.04 (1.01-1.07) 1.04 (1.01–1.07)
Clustered OHS visits
1 1.00 1.00 1.00 1.00
2 1.37 (1.24–1.51) 1.34 (1.21–1.48) 1.29 (1.17–1.43) 1.28 (1.16–1.42)
3 1.88 (1.60–2.20) 1.83 (1.56–2.15) 1.44 (1.23–1.69) 1.42 (1.21–1.67)
4 or more 2.04 (1.66–2.50) 1.97 (1.60–2.42) 1.43 (1.16–1.77) 1.41 (1.14–1.74)
1 Model 1 = Predictor + gender. 2 Model 2 = Predictor + gender + education + occupational class. 3 Model 3 =
Predictor + gender + prior SAs. 4 Model 4 = Predictor + gender + education + occupational class + prior SAs. 5
Interaction term for time and variable.
The proportional hazards assumption was tested with the test of Schoenfeld residuals,
which showed proportionality for all variables except “Total OHS visits” in the sub-group of older
employees. Further investigation with including the time-variable interaction into the models led
us to conclude that this non-proportionality reflects a substantive time pattern and the estimates are
presented for both as direct and time-varying effects. The former represents the HR of the variable at
the beginning of the follow-up, and the latter represents an increase of hazard every month thereafter.
Sensitivity analyses were run first by comparing the results with an analysis of the current data
with 6 months follow-up time, and by reproducing the estimates with a dataset with three different
random OHS visits per person.
2.7. Ethical Considerations
The study follows the Helsinki Health Study (HHS) protocol in line with the University of
Helsinki’s guidelines and the EU and Finnish data legislation. The ethics committees of the Department
of Public Health, the University of Helsinki and the health authorities of the City of Helsinki have
approved the HHS study. The City of Helsinki and register holders have given permission for
data linkage.
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Table 3. Sickness absence due to mental disorders among the employees of the City of Helsinki by age
group and socioeconomic position, HRs (95% CIs).
Model 1 1 Model 2 2 Model 3 3 Model 4 4
Age: 18–34
Education
Higher education 1.00 1.00 1.00 1.00
Upper secondary 1.35 (1.09–1.67) 1.30 (1.05–1.61) 1.25 (1.01–1.55) 1.23 (0.99–1.52)
Lower secondary 2.02 (1.66–2.46) 1.82 (1.50–2.22) 1.69 (1.39–2.06) 1.59 (1.30–1.94)
Compulsory education 2.02 (1.58–2.59) 1.75 (1.36–2.25) 1.74 (1.35–2.23) 1.60 (1.24–2.06)
Occupational class
Managers or professionals 1.00 1.00 1.00 1.00
Semi-professionals 1.07 (0.88–1.31) 1.03 (0.85–1.26) 1.00 (0.82–1.22) 0.98 (0.80–1.19)
Routine non-manual workers 1.77 (1.49–2.10) 1.61 (1.35–1.91) 1.49 (1.25–1.77) 1.41 (1.19–1.68)
Manual workers 1.14 (0.89–1.44) 1.00 (0.78–1.27) 1.07 (0.84–1.36) 0.98 (0.77–1.25)
Age: 35–54
Education
Higher education 1.00 1.00 1.00 1.00
Upper secondary 1.35 (1.19–1.53) 1.25 (1.11–1.42) 1.18 (1.04–1.33) 1.13 (1.00–1.28)
Lower secondary 1.48 (1.32–1.67) 1.27 (1.12–1.43) 1.24 (1.10–1.39) 1.14 (1.01–1.29)
Compulsory education 1.49 (1.28–1.75) 1.21 (1.03–1.42) 1.27 (1.08–1.48) 1.13 (0.97–1.33)
Occupational class
Managers or professionals 1.00 1.00 1.00 1.00
Semi-professionals 1.23 (1.09–1.39) 1.15 (1.02–1.30) 1.09 (0.97–1.23) 1.05 (0.93–1.19)
Routine non-manual workers 1.53 (1.37–1.70) 1.31 (1.17–1.46) 1.23 (1.10–1.38) 1.14 (1.02–1.28)
Manual workers 1.26 (1.10–1.45) 1.04 (0.90–1.20) 1.15 (1.00–1.32) 1.03 (0.90–1.19)
1 Model 1 = Predictor + gender. 2 Model 2 = Predictor + gender + Total OHS visits in 1 year + Clustered OHS visits.
3 Model 3 = Predictor + gender + prior SAs. 4 Model 4 = Predictor + gender + Total OHS visits in 1 year + Clustered
OHS visits + prior SAs.
3. Results
3.1. Baseline Characteristics
Among the 6545 younger employees and 15,196 older employees in the study population, 6.0%
of young employees and 5.4% of older employees had been granted SA due to mental disorders in
one year after the OHS visit (Table 1). The number of OHS visits was ca. 2550 per thousand younger
employees and 3000 per thousand older employees during the year preceding their first OHS visit.
The total number of OHS visits did not differ between the genders, but women had more SA due to
mental disorders both before and after the index OHS visit. The gender difference in SA was more
pronounced among the younger employees. Employees with less education and lower occupational
class had both higher rates of OHS attendance and SA. In both age groups SA spells were the most
prevalent among those with lower secondary education, and in routine non-manual workers.
SA spells were more prevalent among those with higher frequency of OHS use. For example,
those with seven or more visits (so called frequent attenders) had 2–3 times more often SA spells due to
mental disorders compared to those who had the lowest number of visits. A similar pattern was found
for the second primary care visit variable. The data indicate a high propensity for the recurrence of SA
due to mental disorders. Of those who had had SA due to mental disorders in the two years before the
index OHS visit, approximately one in five experienced such an event also during the follow-up, while
the corresponding figure for those with no prior SA were only 3–4 percent.
3.2. Main Results
Both the high frequency of OHS visits and clustered OHS visits predicted SA (Table 2).
Gender adjusted HRs for the frequent visitors group compared with those with the lowest attendance
was 2.34 (95% CI 2.01, 2.73) for the younger employees and 2.48 (2.01–3.06) with a 3% increase in risk
each month for the older employees, respectively. The number of clustered OHS visits predicted SA in
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a similar dose-response manner. The attendance patterns predicted later SA largely independently of
SEP measures. Controlling for education and occupational class reduced the difference only slightly.
However, as expected, prior SA due to mental disorders had a considerable effect on the associations.
Adjusting for all variables lowered the HRs for those with seven or more OHS visits to 1.59 (95%
CI 1.35–1.62) for the younger employees and 1.46 (95% CI 1.18, 1.81) with a 4% increase in risk each
month for the older employees, respectively. Notably, clustered OHS visits indicated better predictive
qualities for the younger employees, whereas the more traditional frequency of attendance had better
predictive qualities for the older employees, after accounting for the time–variable interaction.
The results reflecting SA by education and occupational class (Table 3) showed that both SEP
measures predicted SA in the first, gender adjusted model. The risk for SA was highest for those with
basic and lower secondary education. Compared to the higher education group, HR for the younger
employees with only compulsory education was 2.02 (95% CI 1.58, 2.59), and the corresponding HR
for the older employees was 1.49 (95% CI 1.28, 1.75). In the comparison between occupational classes,
compared to managers and professionals, routine non-manual workers had the highest risk, and this
risk (HR 1.77, 95% CI 1.49, 2.10) was higher among the younger employees than the older employees
(HR 1.53, 95% CI 1.37, 1.70). Accounting for prior OHS utilization and prior SA reduced the HR
estimates, the latter more pronouncedly, indicating that both OHS utilization histories and previous
SA partially, but not fully, explain the occupational differences in SA. In the full model, for those with
only compulsory education, HRs was 1.60 (95% CI 1.24, 2.06) for the younger employees, and 1.13
(95% CI 0.97, 1.33) for the older employees, respectively. Corresponding HRs for routine non-manual
workers were 1.41 (95% CI 1.19, 1.68) and 1.14 (95% CI 1.02, 1.28), respectively.
The results of the sensitivity analyses indicated robustness of our findings.
4. Discussion
In the present register-based study in a large cohort of public sector employees, we found that
both occupational health service utilization and sickness absence due to mental disorders followed
consistent socioeconomic patterns. High frequency of visits to OHS primary care and medically
certified SA due to mental disorders were both concentrated in the lower SEP groups, especially in
those with lower educational qualifications and in routine non-manual jobs. The main findings were
that the younger employees had slightly fewer OHS visits, but more SA due to mental disorders
as compared to the older employees, and that socioeconomic differences in SA were more marked
among the younger employees. Frequent OHS attendance was more prevalent for those at risk of SA
due to mental disorders, and frequent attendance predicted SA independently of SEP and prior SA.
We further found that a considerable proportion of the effect of low SEP on SA due to mental disorders
is mediated through OHS utilization and prior SA, indicating higher burden of disease among lower
occupational classes. Yet, the direct effect of occupational class remained even after adjusting for these
factors, particularly among younger employees.
There were differences between the age groups in how well different measures, i.e., OHS patterns,
predicted SA. In line with previous studies [6,7], we showed that the employees with a risk of
subsequent SA might be identified by their frequent OHS utilization. The present study further showed
that frequent attendance may be captured by different utilization pattern categories: the traditional
frequent attendance measure as the cumulative visits within a year, but also by the clustered patterns
of OHS visits. The latter may be more sensitive to early intervention whereas the more traditional
frequent attendance measure may be used only after a rather long measurement time. The novelty of
our approach lies in combining findings on socioeconomic and health service related determinants
on mental health related work disability in a single explanatory framework. Both of these categories
of determinants have consistently been shown to predict SA [3–6]. In this study we were able to
study these factors together with high quality register data. As a limitation, our data did not include
factors related to preventive workplace interventions such as enhancing employee control, promoting
physical activity or therapeutic interventions [21]. We did not test whether the effects of the primary
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independent variables on the outcome were mediated by the covariates and this may be considered as
a further limitation of this study.
This study was based on a large number of employees of the City of Helsinki. The cohort
included all 18–54 year old employees with three or more OHS visits, and over 21,000 employees with
individual OHS utilization patterns were included in the data. The OHS data were linked to data
from employer’s and SII’s registers using national ID numbers, practically without loss to follow-up.
The registers constitute a reliable and comprehensive data source on the frequency of visits and SA with
no inaccuracy related to self-reporting. Using SA as an outcome may be considered as a strength of this
study as SA indicates a medically relevant work disability and it is also considered to be a reliable health
indicator [22,23]. From the policy perspective, a further benefit of using SA as an outcome measure is
that SA has been found to be a predictor for later disability pension and mortality [8,9]. Our results
may thus be used in planning preventive programs beyond the current study context. By linking data
on education and occupational class, we could address the issue of socioeconomic differences in SA in
the OHS context, which was highlighted as a gap in knowledge in an earlier study [6].
However, there are limitations to the study. As a measure of ill health, SA present a problem of a
degree of under-coverage as the vast majority of those with a health problem do not claim sickness
allowance [23,24]. We had no other information about the prevalence and severity of health problems
of the employees, which may have caused unobserved health selection to the adverse predictor groups.
We could not differentiate between socioeconomic factors related to differences in health, such as health
behaviors, benefit seeking or adverse working conditions. Although universal and free access to OHS
may lessen the evidenced inequality in access to health care in other settings [4,5], we cannot ascertain
the adequacy of treatment in OHS in relation to the health concerns among different SEP groups.
A further limitation is that we used only three randomly selected OHS visits per employee and the
information regarding longitudinal dynamics of OHS visits was lost. For example, we did not explicitly
model the time intervals of visit sequences. Further studies should address these temporal issues.
Caution is also needed when generalizing the results regarding SEP. Only OHS clients were
included in the data and the results therefore reflect the effects of SEP among this clientele and not
among all employees. The latter includes those with no health concerns and is likely to include
more highly educated and those in higher occupational positions [25]. Furthermore, despite Helsinki
being a large public sector workplace with wide-ranging operations, generalizing the results to other
organizations or social security settings must be done cautiously.
Despite these limitations, our results indicate important issues for policy makers as well as
for occupational health and primary care specialists. First, we argued that our approach of using
date-specific OHS visit data to detect different types of OHS patterns that indicate subsequent SA
may provide itself useful as the provided robust and specific estimates outperform the studies only
using annual or such aggregate data. Second, our results may invite researchers from other settings to
conduct research and to develop real-life applications for those in the highest need by simultaneously
monitoring both socioeconomic and health service related predictors of SA.
5. Conclusions
Our findings strongly suggest that both the frequent OHS utilization and SA due to mental
disorders are concentrated in lower SEP groups, and that SA due to mental disorders were more
prevalent in these groups despite the universal coverage of primary care services in the occupational
health setting. In this study we explored the reasons for socioeconomic differences in the patterns of
OHS utilization and SA due to mental disorders. We found that there was a group of young lower SEP
employees with high risk of SA due to mental disorders. Further studies are warranted to explore
how the needs of these workers are met by the current arrangements of work and working conditions
and by the services aiming at prevention of health hazards related to mental disorders. The use of
routinely collected data may prove to be a powerful resource to help OHS professionals to identify high
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risk employees for implementing the effective individual level or workplace interventions tackling
mental disorders.
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Appendix A
Table A1. Distributions of study variables, the mean of OHS visits in the year before the OHS visit and
SA before and after OHS visit among the employees of the City of Helsinki, by gender.
Men Women
Subjects OHSVisits SA, Prior
SA,
Follow-Up Subjects
OHS
Visits SA, Prior
SA,
Follow-Up
N (%) 1/1000 N (%) N (%) N (%) 1/1000 N (%) N (%)
All 5149 (100.0) 2859 267 (5.2) 177 (3.4) 16592 (100.0) 2890 1360 (8.2) 1042 (6.3)
Time-to-event in
months, total (average) 60684 (11.8) 193027 (11.6)
Study variables
Age
18–34 1517 (29.5) 2562 63 (4.2) 49 (3.2) 5028 (30.3) 2552 341 (6.8) 342 (6.8)
35–54 3632 (70.5) 2983 204 (5.6) 128 (3.5) 11564 (69.7) 3037 1019 (8.8) 700 (6.1)
Education
Higher education 854 (16.6) 2308 28 (3.3) 20 (2.3) 3139 (18.9) 2363 180 (5.7) 147 (4.7)
Upper secondary 1142 (22.2) 2705 72 (6.3) 37 (3.2) 5281 (31.8) 2706 399 (7.6) 321 (6.1)
Lower secondary 2343 (45.5) 3001 118 (5.0) 93 (4.0) 6618 (39.9) 3177 647 (9.8) 462 (7.0)
Compulsory education 810 (15.7) 3247 49 (6.0) 27 (3.3) 1554 (9.4) 3352 134 (8.6) 112 (7.2)
Occupational class
Managers or
professionals 1300 (25.2) 2432 54 (4.2) 32 (2.5) 3678 (22.2) 2423 222 (6.0) 174 (4.7)
Semi-professionals 866 (16.8) 2654 49 (5.7) 22 (2.5) 4394 (26.5) 2703 330 (7.5) 263 (6.0)
Routine non-manual
workers 978 (19.0) 2762 70 (7.2) 61 (6.2) 6804 (41.0) 3156 671 (9.9) 492 (7.2)
Manual workers 2005 (38.9) 3272 94 (4.7) 62 (3.1) 1716 (10.3) 3312 137 (8.0) 113 (6.6)
Total OHS visits in 1
year
1–3 3858 (74.9) 1691 140 (3.6) 111 (2.9) 12118 (73.0) 1694 679 (5.6) 624 (5.1)
4–6 840 (16.3) 4710 62 (7.4) 35 (4.2) 3106 (18.7) 4719 364 (11.7) 254 (8.2)
7 or more 451 (8.8) 9404 65 (14.4) 31 (6.9) 1368 (8.2) 9330 317 (23.2) 164 (12.0)
Clustered? OHS visits 1
1 3890 (75.5) 2419 181 (4.7) 112 (2.9) 12674 (76.4) 2494 950 (7.5) 728 (5.7)
2 906 (17.6) 3584 46 (5.1) 43 (4.7) 2781 (16.8) 3630 228 (8.2) 198 (7.1)
3 228 (4.4) 5140 24 (10.5) 13 (5.7) 785 (4.7) 4870 109 (13.9) 77 (9.8)
4 or more 125 (2.4) 7136 16 (12.8) 9 (7.2) 352 (2.1) 6878 73 (20.7) 39 (11.1)
F-diag prior to OHS
visit
No 4541 (88.2) 2709 0 (0.0) 81 (1.8) 13372 (80.6) 2667 0 (0.0) 540 (4.0)
> 2 years to OHS visit 341 (6.6) 3416 0 (0.0) 31 (9.1) 1860 (11.2) 3283 0 (0.0) 218 (11.7)
0–2 years to OHS visit 267 (5.2) 4704 267(100.0) 65 (24.3) 1360 (8.2) 4545
1360
(100.0) 284 (20.9)
1 Clustered OHS visits indicate the number of OHS visits with less than 14 calendar days between each visit.
Int. J. Environ. Res. Public Health 2020, 17, 2064 10 of 11
References
1. OECD. Fit Mind, Fit Job: From Evidence to Practice in Mental Health and Work, Mental Health and Work; OECD
Publishing: Paris, France, 2015.
2. Kela. Statistical Yearbook of the Social Insurance Institution. 2017. Available
online: https://helda.helsinki.fi/bitstream/handle/10138/270222/Kelan_tilastollinen_vuosikirja_2017.pdf?
sequence=21&isAllowed=y (accessed on 27 August 2019).
3. Pekkala, J.; Blomgren, J.; Pietiläinen, O.; Lahelma, E.; Rahkonen, O. Occupational class differences in long
sickness absence: A register-based study of 2.1 million Finnish women and men in 1996–2013. Bmj Open
2017, 7, e014325.
4. Van Doorslaer, E.; Masseria, C.; Koolman, X. Inequalities in access to medical care by income in developed
countries. CMAJ 2006, 174, 177–183.
5. Van Doorslaer, E.; Koolman, X.; Jones, A.M. Explaining income-related inequalities in doctor utilisation in
Europe: A decomposition approach. Health Econ. 2004, 13, 629–647.
6. Reho, T.T.M. Occasional and persistent frequent attenders and sickness absences in occupational health
primary care: A longitudinal study in Finland. Bmj Open 2019, 9, e024980.
7. Reho, T.T.M. Frequent attenders at risk of disability pension: A longitudinal study combining routine and
register data. Scand. J. Public Health 2019. [CrossRef]
8. Helgesson, M.; Johansson, B.; Nordqvist, T.; Lundberg, I.; Vingård, E. Sickness absence at a young age
and later sickness absence, disability pension, death, unemployment and income in native Swedes and
immigrants. Eur. J. Public Health 2015, 25, 688–692.
9. Laaksonen, M.; Blomgren, J.; Tuulio-Henriksson, A. Sickness allowance histories among disability retirees
due to mental disorders: A retrospective case–Control study. Scand. J. Public Health 2016, 44, 291–299.
10. Robinson, M.; Fisher, T.F.; Broussard, K. Role of occupational therapy in case management and care
coordination for clients with complex conditions. Am. J. Occup. Ther. 2016, 70. [CrossRef]
11. Sumanen, H.; Pietiläinen, O.; Lahti, J.; Lahelma, E.; Rahkonen, O. Interrelationships between education,
occupational class and income as determinants of sickness absence among young employees in 2002–2007
and 2008–2013. Bmc Public Health 2015, 15, 332.
12. Sumanen, H.; Lahelma, E.; Lahti, J.; Pietiläinen, O.; Rahkonen, O. Educational differences in sickness absence
trends among young employees from 2002 to 2013 in Helsinki, Finland. Bmj Open 2016, 6, e008550.
13. Mattila-Holappa, P.; Ervasti, J.; Joensuu, M.; Ahola, K.; Pentti, J.; Oksanen, T.; Vahtera, J.; KivimÄki, M.;
Virtanen, M. Do predictors of return to work and recurrence of work disability due to mental disorders vary
by age? A cohort study. Scand. J. Public Health 2017, 45, 178–184.
14. Laaksonen, M.; He, L.; Pitkäniemi, J. The durations of past sickness absences predict future absence episodes.
J. Occup. Environ. Med. 2013, 55, 87–92.
15. Sumanen, H.; Pietiläinen, O.; Lahelma, E.; Rahkonen, O. Short sickness absence and subsequent sickness
absence due to mental disorders-a follow-up study among municipal employees. Bmc Public Health 2017,
17, 15.
16. Lahelma, E.; Aittomäki, A.; Laaksonen, M.; Lallukka, T.; Martikainen, P.; Piha, K.; Rahkonen, O.;
Saastamoinen, P. Cohort profile: The Helsinki Health Study. Int. J. Epidemiol. 2013, 42, 722–730.
17. European Commission. Participation of Young People in Education and the Labour Market; Eurostat: Brussels,
Belgium, 2019; Available online: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=
Participation_of_young_people_in_education_and_the_labour_market&oldid=433402#Participation_of_
young_persons_in_formal_education_and_in_the_labour_market (accessed on 5 August 2019).
18. Social Insurance Institution of Finland. Sickness Allowance. Available online: https://www.kela.fi/web/en/
sickness-allowance (accessed on 14 March 2020).
19. Hosmer, D.W.; Lemeshow, S.; May, S. Applied Survival Analysis: Regression Modeling of Time-to-Event Data, 2nd
ed.; Wiley: New York, NY, USA, 2008.
20. Amorim, L.D.; Cai, J. Modelling recurrent events: A tutorial for analysis in epidemiology. Int. J. Epidemiol.
2015, 44, 324–333.
21. Joyce, S.; Modini, M.; Christensen, H.; Mykletun, A.; Bryant, R.; Mitchell, P.B.; Harvey, S.B. Workplace
interventions for common mental disorders: A systematic meta-review. Psychol. Med. 2016, 46, 683–697.
Int. J. Environ. Res. Public Health 2020, 17, 2064 11 of 11
22. Marmot, M.; Feeney, A.; Shipley, M.; North, F.; Syme, S.L. Sickness absence as a measure of health status and
functioning: From the UK Whitehall II study. J. Epidemiol. Community Health 1995, 49, 124–130.
23. Kivimäki, M.; Head, J.; Ferrie, J.E.; Shipley, M.J.; Vahtera, J.; Marmot, M.G. Sickness absence as a global
measure of health: Evidence from mortality in the Whitehall II prospective cohort study. BMJ 2003, 327, 364.
24. Aittomäki, A.; Martikainen, P.; Laaksonen, M.; Lahelma, E.; Rahkonen, O. Household economic resources,
labour-market advantage and health problems–a study on causal relationships using prospective register
data. Soc. Sci. Med. 2012, 75, 1303–1310.
25. Sumanen, H.; Harkko, J.; Piha, K.; Pietiläinen, O.; Rahkonen, O.; Kouvonen, A. Does occupational class
explain occupational health service utilisation trajectories identified by group-based trajectory analysis
among young municipal employees in Finland? BMJ Open. under review.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
